Validity of the 2 ϫ 2 achievement goal framework for school-aged children and adolescents was examined, using self-report responses from 1,196 Korean elementary and middle school students. Confirmatory factor analysis models hypothesizing 4 distinct achievement goal factors demonstrated the best fit in all age groups. Nevertheless, achievement goals of these young students were strongly correlated with each other, regardless of the goal definition or valence. The correlation became increasingly weaker with the increasing age of the respondents. Students in Grades 1-4 endorsed a mastery-approach goal most strongly, but those in Grades 5-9 endorsed a performance-approach goal. Performance-avoidance and mastery-avoidance goals received significantly lower average ratings than did the 2 approach goals in all age groups. Whereas both mastery-approach and performance-approach goals correlated positively with self-efficacy, strategy use, and performance in math, only the performance-approach goal correlated positively with anxiety. Anxiety also correlated positively with the 2 avoidance goals. A performance-avoidance goal further demonstrated positive correlation with help-seeking avoidance, whereas a mastery-avoidance goal did so with strategy use.
Students demonstrate achievement behaviors for many different reasons. For some, it is the belief that acquiring new knowledge and mastering new skills will improve their competence that leads them to invest genuine effort in learning. Others study hard with the goal of outperforming their peers, because they believe doing so is the surest way to verify their superior ability. For yet others, the primary purpose of engaging in schoolwork is to neither improve their competence nor document their superiority but, rather, to hide their inadequacy from their teachers and peers. Achievement goals refer to these underlying reasons and purposes that explain why individuals demonstrate achievement-related behaviors in specific settings the way they do (Ames, 1992) .
Research on achievement goals has risen as one of the most active areas in classroom motivation research during the past 15 years (Pintrich, 2003) . Early contributors in this area conceptualized students' achievement goals within a dichotomous and unidimensional framework. Students' orientations toward learning and understanding, developing new skills, and mastering challenging tasks for the purpose of improving their competence were variously termed as learning goals (Dweck & Leggett, 1988) , mastery goals (Ames, 1992) , or task-involvement (Nicholls, 1984) . These goals were thought to represent an adaptive end of the motivational continuum. In contrast, students' desires to outperform their peers and publicly validate their intellectual superiority, called performance goals (Ames, 1992; Dweck & Leggett, 1988) or ego-involvement (Nicholls, 1984) , were viewed to represent a maladaptive end.
Whereas the adaptive nature of a mastery goal was arguably well documented within this framework, the presumed maladaptive nature of a performance goal was not. Across studies, students' performance goals demonstrated negative, nonsignificant, or even positive relationships with beneficial student outcomes, such as grades. This led several researchers to call for a distinction between the approach and the avoidance properties of a performance goal (Elliot & Harackiewicz, 1996; Middleton & Midgley, 1997; Skaalvik, 1997; Urdan, 2004) . Subsequent studies provided empirical support for the proposed separation. A performanceapproach goal demonstrates non-negative and, more often, positive associations with students' self-efficacy and academic performance. A performance-avoidance goal, on the contrary, displays negative associations with those adaptive outcomes but, instead, demonstrates positive associations with the maladaptive outcomes such as anxiety and use of self-defeating strategies (Elliot & Church, 1997; Middleton & Midgley, 1997; Skaalvik, 1997) . This trichotomous framework is the most widely accepted view in contemporary achievement goal literature.
ϫ Achievement Goal Framework
More recently, researchers such as Elliot (1999) and Pintrich (2000) argued that the reasons why students would engage in particular academic pursuits could be better understood by simultaneously considering both their general purposes of engagement (i.e., goal valence) and the criteria they use to judge their own performance (i.e., goal definition). According to this conceptualization, individuals construe competence as either a positive (i.e., success) or a negative possibility (i.e., failure). Positive possibilities induce an approach tendency, whereas negative possibilities invoke an avoidance tendency. Further, individuals could rely on either absolute, intraindividual criteria or normative, interindividual criteria when evaluating their own competence.
When applying this logic to classroom situations, students may demonstrate an approach orientation toward success by striving to master the new materials, while focusing on individual progress to assess the quality of their performance (i.e., mastery-approach goals). Some students may likewise exhibit an orientation to approach success but nonetheless gauge their competence by relative superiority of their performance to that of their peers (i.e., performance-approach goals). Alternatively, students could demonstrate an avoidance orientation and try to escape failure by concealing their relative incompetence in front of others (i.e., performanceavoidance goals). Still others may define incompetence as not performing as well as before or the best they could and try to circumvent failure by avoiding such possibilities (i.e., masteryavoidance goals). Elliot and McGregor (2001) presented the first piece of empirical evidence demonstrating independence of these four achievement goals in the 2 ϫ 2 framework. Using exploratory and confirmatory factor analyses across three studies with responses from U.S. undergraduate students, the investigators demonstrated that the four hypothesized goal factors were clearly defined and separable from each other. Further, the four achievement goals showed different patterns of associations with a set of presumed antecedents and consequents. Overall need for achievement predicted both types of approach goals. Workmastery, selfdetermination, and perceived classroom engagement predicted a mastery-approach goal, whereas fear of failure, competitiveness, and SAT scores predicted a performance-approach goal. Fear of failure and self-determination were, respectively, common positive and negative predictors of the two avoidance goals. SAT scores negatively predicted a performance-avoidance goal, whereas classroom engagement positively predicted a mastery-avoidance goal.
Several researchers partially replicated Elliot and McGregor's (2001) original findings, such as empirical independence of the four achievement goals; positive correlation of a masteryavoidance goal with performance-avoidance and masteryapproach goals; and positive correlation of performance-approach, performance-avoidance, and mastery-avoidance goals with fear of failure (e.g., Conroy, Elliot, & Hofer, 2003; Finney, Pieper, & Barron, 2004; Pastor, Barron, Miller, & Davis, 2004) . Nevertheless, an empirical base for the 2 ϫ 2 achievement goal framework is still in its nascent stage and requires a great deal more evidence before tenability of this framework can be assessed reliably. In particular, more evidence is needed regarding the applicability of the 2 ϫ 2 framework for describing young children's achievement goals and the unique role of each achievement goal in individuals' achievement strivings.
Present Study
The primary objective of the present research was to test validity of the 2 ϫ 2 achievement goal framework for Korean elementary and middle school students. It was of particular interest to replicate Elliot and McGregor's (2001) findings from their confirmatory factor analyses and see if the four hypothesized achievement goal latent variables clearly emerged from the responses of much younger, school-aged children and adolescents. Children at nine different grade levels participated in this study, which made it possible to detect potential age-related differences in the degree and the pattern of achievement goal differentiation. Having a group of Korean students as participants, the present study further provided a valuable opportunity to assess generalizability of the 2 ϫ 2 framework across not only school levels but also cultures.
As Elliot and McGregor (2001) exemplified, a stringent test of construct validity calls for evidence of discriminant validity as well as explanatory utility for a meaningful and distinctive set of outcomes. Once the most defensible factor structure for the present sample was determined, it was thus of equal interest to examine the relationships of the achievement goal factors that emerged with other motivation and performance variables. In addition to these general validity concerns, there were issues more specific to the proposed achievement goal framework.
Does the 2 ϫ 2 Framework Adequately Represent Young Children's Achievement Goals?
The majority of existing studies supporting the 2 ϫ 2 framework relied on college samples. College students by nature are those who self-select themselves into an academic environment. Their achievement history, perceptions of competence, need for achievement or social approval, manners in which they respond to performance opportunities, and types of attributions they make for their successes and failures might be different and presumably less variable compared with those of the general population (Pastor et al., 2004) . More pertinent to the present research, the goals and purposes college students embrace in achievement situations might not be the same with those recognized by younger students in similar situations. The first question posed in this study, therefore, concerned the meaningfulness of the goal valence and the goal definition distinctions in the 2 ϫ 2 framework for school-aged children.
Developmental research generally shows that younger children's belief systems are less clearly differentiated than are those of older children. Although children as young as kindergarteners and first graders appear capable of distinguishing between different aspects of the belief system or their beliefs across different activity domains (Eccles, Wigfield, Harold, & Blumenfeld, 1993) , the degree of such differentiation typically increases with age (Marsh, Craven, & Debus, 1991) . A previous study with Korean secondary school students reported results consistent with this developmental trend by showing that the achievement goals of middle school students were much more strongly correlated with one another than were those of high school students assessed with the same survey (Bong, 2001) . Similar results were observed between elementary school children and college undergraduates (Ross, Shannon, Salisbury-Glennon, & Guarino, 2002) . In view of these findings, younger students' achievement goals were hypothesized to be less clearly differentiated than those of older students.
Nevertheless, young children might perceive larger discrepancy between the situations in which they primarily strive to achieve success and those in which they try to avoid failure. As a conse-quence, there might exist noticeable division between their approach and avoidance achievement goals. Some of the potent antecedents of achievement goals include perceived competence, personality dispositions, and salient contextual features (A. J. Elliot, 2005; Elliot & Church, 1997; Elliot & Harackiewicz, 1994; Jagacinski, Madden, & Reider, 2001; Linnenbrink, 2005; Senko & Harackiewicz, 2002) . Among these, perceived competence formed on the basis of past achievement history appears to be the most influential precursor that leads individuals down either an approach or an avoidance path (Brophy, 2005; Elliot, 2005) . To construe competence as a negative possibility, individuals need to have experienced some failure in similar situations. However, young children might not have undergone sufficient failures just yet to perceive achievement situations as aversive stimuli. Moreover, they tend to discount the significance of failure, even when they experience one. A review of the developmental literature on children's definitions and criteria for assessing competence discovered that young children regard success as evidence of their competence but do not necessarily consider failure to be evidence of their incompetence (Stipek & Mac Iver, 1989) .
Self-theories present another theoretical ground for the proposed discrimination of approach and avoidance achievement goals by young children. According to Dweck (2000) , self-theories individuals hold regarding whether their personal qualities are fixed or malleable direct them into different behaviors and outcomes. In particular, implicit theory of intelligence or beliefs about malleability of one's intelligence determines how much individuals value competence acquisition versus competence validation. Subscribers of an "entity" theory of intelligence believe intelligence is something one either possesses or does not possess and hence deem it important to have their competence validated. In contrast, subscribers of an "incremental" theory of intelligence believe intelligence can be improved by investing effort. For these individuals, acquiring new competence would be far more important than having their current levels of competence validated. An entity theory is a logical predictor of performance-oriented achievement goals, as is an incremental theory of mastery-oriented achievement goals.
Most young children are incremental theorists, who believe in malleable and developing nature of ability (Dweck & Leggett, 1988) . Failure for them simply means that they need more practice to become more competent (Stipek & Mac Iver, 1989) . Because they seldom engage in achievement-related strivings for the purpose of avoiding impending failure, characteristics of the few unusual situations in which they find themselves struggling to avoid failure are likely accentuated in their minds. Moreover, the psychological gap children feel between the approach and avoidance situations should be greater than that between the competence acquisition and competence validation situations because, regardless of whether they ultimately seek task mastery or relative superiority, the latter two "approach" scenarios share positive valence.
By the time children advance to upper elementary school grades, they develop what Nicholls (1984) termed as differentiated conceptions of ability. Children now begin to infer higher ability when the same level of performance is obtained with less effort. Differentiated conceptions of ability do not develop until about the age of 10 (Stipek & Mac Iver, 1989) , which coincides with the period that children start incorporating social comparative information for the purpose of evaluating competence (Ruble, Boggiano, Feldman, & Loebl, 1980) . Compared with younger children, who subscribe to an incremental theory of intelligence and assess their competence by making intraindividual comparisons of their own past and present skill levels, older children gradually shift to interindividual comparisons for appraising the quality of their own performance. Both the goal valence and the goal definition dimensions would be equally central for these early adolescents, who not only take their failure experiences into account but also resort to normative criteria when gauging competence. Therefore, the four achievement goals proffered by the 2 ϫ 2 framework are hypothesized to be more or less clearly defined among the older students along the lines of both the valence of achievement strivings and the definition of competence.
Are There Age-Related Differences in the Degree Children Endorse Each Achievement Goal?
Assuming that multiple achievement goals emerged from students' responses, the next question would be whether there were differences in the strengths of these goals by age. It was argued earlier that young children would judge achievement situations as largely appetitive and demonstrate approach, rather than avoidance orientations, owing to the salience of their own past success experiences and their beliefs in the incremental theory of intelligence. Research indeed demonstrates that young children are heavily oriented toward what appears to be mastery-approach goals. When Harter (1975) asked 4-and 10-year old children to play a cognitively challenging game, the 10-year-olds demonstrated strong mastery motivation such that they played the game for "the gratification inherent in discovering the solution" (p. 376). The 4-year-olds played the game primarily because it was fun and enjoyable, which was also a form of mastery motivation. Together, it seems quite reasonable to expect high levels of masteryapproach goals among young children.
A performance goal, by definition, requires the desire and the capability of individuals to engage in social comparison in a systematic fashion. As discussed above, very young children may lack the capability or, more important, the desire to actively pursue and use social comparative information for the purpose of judging their own competence. Children as young as kindergarteners and first graders show some interest in seeking information about how similar others perform the same task (France-Kaatrude & Smith, 1985; Ruble, Feldman, & Boggiano, 1976) . However, Ruble and her colleagues discovered that the self-rated competence of the kindergarteners and the second graders in their experiments was not affected by this information. Only the self-ratings of the fourth graders showed consistent effects of the social comparison information provided (Ruble et al., 1980) . When Butler (1989) assigned 5-, 7-, and 10-year-olds to competitive and noncompetitive situations, a majority of the 5-year-olds provided mastery-oriented reasons for glancing at their peers' work, even under competition. In contrast, most 10-year-olds observed their peers' work for relative ability assessment, even when they were in a noncompetitive condition.
These findings again corroborate Nicholls's (1984) claim regarding the onset of differentiated conceptions of ability. They also support Harter's (1990) argument that the dimensions taking on particular significance for self-evaluation change across developmental stages. She proposed that the most salient content of self-representations during early to middle childhood involves temporal comparisons with own past performance, which changes to comparative assessments with peers during middle to late childhood (Harter, 1998) . This proposal suggests a stronger masteryapproach goal among children in lower elementary school grades and stronger performance-oriented goals among those in upper elementary school grades and above. It also adds further credence to the earlier claim that the definition of competence, one of the two axes comprising the 2 ϫ 2 framework, may not be too meaningful for younger children. Ruble et al. (1980) offered several explanations regarding why the younger children in their experiments might have assigned less weight to the social comparison information. According to their conjecture, younger children most likely concentrated on the tasks that they were directly experiencing with than on the performance of others. Younger children also more likely aimed at improving their skills than evaluating their current levels of competence, because of their beliefs in the incremental nature of ability (Dweck & Leggett, 1988) . Last, the environments to which younger children had been exposed put much less emphasis on social comparative information than did the typical learning environments to which older children were more accustomed.
Recent research on the characteristics of learning environments and their impact on students' achievement goals provides strong support for this last conjecture. Starting with Ames and Archer's (1988) seminal investigation, numerous studies showed that students express stronger mastery-approach goals and lower avoidance goals in a mastery-oriented environment in which task mastery and individual progress are emphasized. When perceiving an emphasis instead on grades and relative ability in their environment, students tend to pursue performance-oriented achievement goals (Church, Elliot, & Gable, 2001; Midgley, Anderman, & Hicks, 1995; Roeser, Midgley, & Urdan, 1996; Turner et al., 2002; Wolters, 2004) . Moreover, learning environment is heavily mastery-oriented in lower elementary school grades and gradually becomes performance-oriented in upper elementary school grades (Stipek & Mac Iver, 1989) . By the time students enter middle schools, their learning environment is typically heavily performance-oriented (Eccles et al., 1993) . Consequently, students perceive a stronger emphasis on social comparison and evaluation in their middle school environment than in their elementary school settings (Anderman & Midgley, 1997; Harter, Whitesell, Kowalski, 1992; Midgley et al., 1995; Urdan & Midgley, 2003) .
Therefore, along with the greater propensity of young children to rely on intraindividual comparisons when evaluating competence (Stipek & Mac Iver, 1989) , available evidence quite unanimously suggests a stronger mastery-approach goal among the children in the lower elementary school grades. Advent of differentiated conceptions of ability and increasingly abundant social comparative cues in the learning environment renders stronger performance-approach and performance-avoidance goals more likely among the middle school students in the current sample. This latter hypothesis is tentative because several investigators witnessed that students did not necessarily increase their personal performance goals, even when their perceptions of the competition and relative ability focus in their learning environments significantly increased (Anderman & Midgley, 1997; Bong, 2005; Urdan & Midgley, 2003) . No specific hypothesis was generated regarding age-related differences in a mastery-avoidance goal.
Is a Mastery-Avoidance Goal Part of Young Children's Reasons for Achievement Behaviors?
It seems premature to generate specific hypotheses regarding the mastery-avoidance goal at this stage, because its very existence is still being debated. Despite the fact that several studies have presented empirical evidence for the 2 ϫ 2 framework and, by extension, a mastery-avoidance goal, a number of problems remain to be resolved.
The first such problem has to do with the conceptual definition. Elliot (2005) defines a mastery-avoidance goal as the "striving to avoid losing one's skills and abilities (or having their development stagnate), forgetting what one has learned, misunderstanding the material, or leaving a task incomplete" (p. 61). This definition does not make it too obvious how a mastery-avoidance goal is different from a perfectionist orientation. Further, it is not exactly in sync with that of a mastery-approach goal, which has the same goal definition but different valence and represents the striving for the purpose of developing one's competence. To make the definition of a mastery-avoidance goal parallel to that of its counterpart, a stronger focus should be placed on avoiding the prospect of not learning or not improving as much as possible than on avoiding the possibility of not performing the best one could with the knowledge and skills currently available.
It is also questionable how much the goal of preventing potential deterioration of current knowledge and skills is psychologically relevant for young children, who are still very much in the process of acquiring new knowledge and developing new skills. Elliot (2005) acknowledged that, in general, a mastery-avoidance goal might be less ubiquitous than the other three achievement goals. He contended that a mastery-avoidance goal might nonetheless be "quite common in some instances and for some types of individuals" (p. 61). His examples include perfectionists, the elderly, and individuals who feel that they have reached their peak and start focusing on not doing worse than their past performances. Exploring whether a mastery-avoidance goal forms an independent factor for school-aged children and adolescents is an important contribution of the present study.
The second problem has to do with the relationships of a mastery-avoidance goal with other constructs. With few exceptions, antecedents of a mastery-avoidance goal largely overlap with those of a performance-avoidance goal (Elliot & McGregor, 2001) . It is fully expected that these two goals would share antecedents, because both of them are avoidance goals. However, some of the common antecedents are not consistent with theory. As introduced above, Dweck (Dweck & Leggett, 1988) suggested that incremental theorists who believe in the malleable nature of ability pursue competence acquisition over competence validation, unlike entity theorists, who consider ability to be fixed and proving one's competence to be more important. The individuals in the former category define competence as improvement from their own past capabilities, whereas those in the latter category do so as relative superiority of their capabilities to those of others. This is why an incremental theory of intelligence is viewed as a plausible antecedent of masteryapproach and mastery-avoidance goals, the same way an entity theory is of performance-approach and performance-avoidance goals.
However, Elliot and McGregor (2001) found that it was an entity theory, instead of an incremental theory, that predicted the adoption of a mastery-avoidance goal. Also contradictory to the reasoning based on the implicit theory of intelligence and the definition of competence espoused in each achievement goal, the subscription of an incremental theory of intelligence negatively predicted individuals' mastery-avoidance goals. These results thus raise serious doubts about the utility of the goal definition dimension for setting apart the two avoidance goals and suggest that they might be a lot more similar in content than theoretically warranted.
Another conundrum entails the pattern of intercorrelation among the achievement goals. Theoretically, a mastery-avoidance goal should demonstrate positive correlation with a masteryapproach goal, as well as a performance-avoidance goal, because it shares the definition of competence with the former and the valence of achievement striving with the latter. These predictions were supported in the validation studies cited earlier. However, a mastery-avoidance goal also frequently demonstrated a significant positive relationship with a performance-approach goal (Conroy et al., 2003; Elliot & McGregor, 2001 , Study 1; Finney et al., 2004 ). This finding is unexpected and difficult to explain because these two goals share neither the goal definition nor the goal valence.
Also of particular relevance to the present issue was Elliot and McGregor's (2001) observation that the four achievement goals in the 2 ϫ 2 framework were linked differently to the use of study strategies, anxiety, and academic performance of their college student participants. Specifically, a mastery-approach goal predicted deep processing of the course material, whereas a performance-approach goal predicted better exam performance. A performance-avoidance goal predicted surface processing of the course material, disorganization during exam preparation, state test anxiety, worry, emotionality, and poorer exam performance. A mastery-avoidance goal similarly predicted disorganization, worry, and emotionality but not poorer exam performance. The investigators concluded that the paths associated with the masteryavoidance goal were, on the whole, more maladaptive in nature than those related to the mastery-approach goal but more adaptive than those associated with the performance-avoidance goal.
One of the objectives of the present study, therefore, was to determine whether a mastery-avoidance goal of younger students, if successfully identified, would demonstrate such a distinctive pattern of relationships with other variables as reported in Elliot and McGregor (2001) . Given the suspected conceptual and empirical overlap between the mastery-avoidance and performanceavoidance goals, it appears to be a worthwhile endeavor to document the unique relationships, if any, of the mastery-avoidance goal with diverse motivation, strategy use, and performance variables for young children and adolescents.
Method

Participants and Procedures
Six hundred eighty-four elementary school students from 18 classrooms at four different schools and 512 middle school students from 12 classrooms at two different schools located in Seoul and Kyung-gi Province, Korea, participated in this research. The data came from a larger research project on Korean students' motivation and learning. Approximately half of the elementary school participants and all middle school participants completed additional surveys on other variables of interest, which were not part of this study. Korean elementary and middle schools offer 6 and 3 years of schooling, respectively.
After visually inspecting the database and checking frequencies, I excluded from the sample students who did not have achievement data (n ϭ 47) and who failed to answer a substantial portion of the survey (n ϭ 2). The final breakdown of the elementary school sample was 104 first graders, 110 second graders, 99 third graders, 107 fourth graders, 110 fifth graders, and 117 sixth graders. The middle school sample comprised 137 freshmen, 242 juniors, and 121 seniors (i.e., roughly equivalent to U.S. Grades 7, 8, and 9, respectively). Gender distribution fluctuated somewhat across the grade levels (i.e., 44.4%-51.9% girls in the elementary school sample; 48.9%-53.7% girls in the middle school sample).
To help examine developmental trends and make the sample sizes suitable for large-sample techniques such as confirmatory factor analyses (CFA), I merged data from two adjacent elementary school grade levels to form the following four age groups: lower elementary school grades (Grades 1 and 2; n ϭ 214), middle elementary school grades (Grades 3 and 4; n ϭ 206), upper elementary school grades (Grades 5 and 6; n ϭ 227), and middle school grades (n ϭ 500). Missing responses were randomly distributed, ranging up to 9 cases per variable (8.2%) in the lower elementary school grades, and were less than 5 cases per variable (5.0%) in all other samples. Missing values were imputed with a series mean of each variable for each grade level.
Data collection took place in May 2000 during regular classroom hours. Elementary school teachers read each item on the survey to their students. Middle school students filled out the surveys independently. Students were told that no one outside the research team, including their teachers and parents, would have access to their individual responses. As a way of further ensuring confidentiality of responses, students sealed their completed surveys with the stickers provided by the research team before turning them in to their teachers. Teachers collected the surveys in an envelope and sealed it before leaving the classroom.
Measures
Because of time constraints and anticipated differences in reading speed and fatigue across grade levels, surveys for younger students consisted of a considerably fewer number of variables compared with those for older students. Whereas achievement goals and self-efficacy were assessed at all grade levels, helpseeking avoidance was assessed from Grade 3 and up, and anxiety was assessed from Grade 5 and up. Use of cognitive and selfregulatory strategies was assessed in only the middle school sample. The grade levels providing data for each variable are indicated in parentheses below. All survey items referred to students' math class or math as a subject matter area. Students responded to each item on a 1 (not at all true) to 5 (very true) response scale.
All achievement goal and self-efficacy survey items, except for the mastery-avoidance goal, were first translated into Korean by Mimi Bong. A second coder independently translated these items into Korean. A third coder confirmed that the two translated versions were consistent with each other, as well as the original version in English in content. Mimi Bong also translated all other items used in this study. The translated items on achievement goals and self-efficacy (Bong, 2001 (Bong, , 2005 (Bong, , 2008 Joo, Bong, & Choi, 2000) , help-seeking avoidance (Bong, 2008) , and cognitive and self-regulatory strategy use (Bong, 2008; Joo et al., 2000) had been used successfully in prior research with different groups of Korean students of varying ages.
Achievement goals (all grades). The original Mastery (i.e., mastery-approach; six items), Performance-Approach (five items), and Performance-Avoid (six items) Goal Orientation scales of the Patterns of Adaptive Learning Scales (Midgley et al., 2000) were adopted. Six mastery-avoidance goal items were developed for the present study. The Appendix presents descriptions and factor loadings of all 23 achievement goal items used in the present study.
Math self-efficacy (all grades). The Self-Efficacy scale of the Motivated Strategies for Learning Questionnaire (MSLQ; Pintrich & De Groot, 1990 ) was used. Three normative comparison items on the original scale were excluded for theoretical reasons (see, e.g., Bong & Clark, 1999; Bong & Skaalvik, 2003) . The remaining items asked about students' subjective convictions for successfully carrying out various tasks in math class (six items; e.g., "I am sure that I can do an excellent job on the problems and tasks assigned for math class").
Help-seeking avoidance (elementary school grades 3-6; all middle school grades). Five items were adopted from Ryan and Pintrich (1997) and Ryan, Gheen, and Midgley (1998) . These items assessed students' tendency to avoid seeking help in math class, even when it was needed (e.g., "When I don't understand my math work, I often guess instead of asking someone for help").
Anxiety (elementary school grades 5-6; all middle school grades). Three items from the Anxiety scale of the MSLQ were used. These items concerned worry and cognitive interferences during tests (e.g., "I am so nervous during a math test that I cannot remember things I have learned").
Cognitive strategy use (all middle school grades). Six items from the Cognitive Strategy Use scale of the MSLQ, pertaining to the use of rehearsal, elaboration, and organizational strategies were included (e.g., "When I do my math homework, I try to remember what the teacher said in class so I can answer the questions correctly").
Self-regulatory strategy use (all middle school grades). Six items on metacognitive and effort management strategy use were adopted from the Self-Regulation scale of the MSLQ (e.g., "When I study math, I ask myself questions to make sure I know the material I have been studying").
Math performance (all grades). First graders in Korean elementary schools receive neither grades nor progress reports. Elementary school students in Grades 2 to 6 receive end-of-semester progress reports made up of written comments from the teacher. Middle school students receive grades in each academic subject. For the present study, teachers at participating elementary schools were asked to provide ratings of their students' math performance on a scale of 1 (below average), 2 (average), and 3 (above average), on the basis of the data they collected in preparation for the progress reports. For the middle school students, end-ofsemester math final examination scores were collected from the school databases with the permission of the school principals. Possible scores on these exams ranged between 0 and 100.
Overview of Data-Analysis Strategies
Because the primary purpose of the present study was to test validity of the 2 ϫ 2 achievement goal framework for younger students, we specified a number of CFA models and compared them within each age group. Repeating Elliot and McGregor's (2001) procedures, we first tested a CFA model with four a priori achievement goal factors, followed by models that merged achievement goals of the same definition, the same valence, or both. This set of procedures addressed the questions of age-related differences in achievement goal differentiation and empirical validity of a mastery-avoidance goal among school-aged children and adolescents.
The question of age-related variations in the strengths of achievement goal endorsement was first examined by a multivariate analysis of variance (MANOVA) with age group and gender as between-subjects factors. Dependent variables were the set of achievement goals judged to best represent the data in the preceding CFAs. Significant differences detected in the MANOVA were further probed by univariate analyses and, when applicable, post hoc procedures. Within each age group, I performed multiple paired samples t tests for all possible pairs of achievement goals (e.g., mastery-approach vs. performance-approach goals) to test whether students in each age group endorsed a particular achievement goal more strongly than they did others. To maintain an experiment-wise ␣ E Ͻ .05, I set the a priori alpha level for all post hoc analyses and paired-samples t tests at .001 (Hinkle, Wiersma, & Jurs, 2003; Stevens, 1992) .
Finally, I specified a full CFA model with all variables for each age group to examine the pattern of relationships of the achievement goal factors with self-efficacy, help-seeking avoidance, anxiety, cognitive and self-regulatory strategy use, and performance in math.
Results Table 1 reports descriptive statistics and reliability of the scales. Two developmental trends are obvious. Responses of the younger students were less reliable than those of the older students. With few exceptions, responses of the younger students were also higher than those of the older students. Mean ratings of a masteryapproach goal, a performance-approach goal, and math selfefficacy were especially high in the two younger age groups, Grades 1-4.
Tables 2 and 3 present zero-order correlation coefficients among the variables within each age group. Several findings are noteworthy. First, correlation coefficients among the four achievement goals were generally larger in the two younger samples. In particular, performance-approach and performance-avoidance goals (r ϭ .58) and performance-avoidance and mastery-avoidance goals (r ϭ .69) were strongly correlated in the lower elementary school sample. Second, performance-approach and mastery-avoidance goals demonstrated significant and substantial positive correlation in all age groups (.22 Յ rs Յ .45). Third, whereas none of the achievement goals correlated significantly with math performance in the lower elementary school sample, a mastery-approach goal correlated positively and a performance-avoidance goal correlated negatively with math performance in the middle elementary (i.e., Grades 3 and 4) and older samples. A performance-approach goal demonstrated significant positive correlation with math performance in the upper elementary (i.e., Grades 5 and 6) and middle school samples (i.e., Grades 7-9), but it was always in smaller magnitude than that demonstrated by a mastery-approach goal. Fourth, math self-efficacy and cognitive and self-regulatory strategy use, when assessed, demonstrated positive correlation with math performance, whereas help-seeking avoidance and anxiety demonstrated negative correlation. Of all the variables assessed, math self-efficacy displayed the strongest correlation with math performance in all age groups.
Testing Age-Related Differences in Achievement Goal Differentiation
A total of eight CFA models with a different number of achievement goal latent variables were fitted separately in each age group, starting with the four-factor (i.e., 2 ϫ 2) model. Seven of these models were direct replication of those tested by Elliot and McGregor (2001) . A unidimensional model with a single achievement goal factor was also tested in this study. Scores on each survey item functioned as indicators, which I centered around item means to avoid potential problems such as instability in parameter estimates that might be caused by strong collinearity among the variables. All CFAs were performed with the EQS program (Bentler, 1995) . Goodness-of-fit indexes such as Bentler-Bonett non-normed fit index (NNFI), comparative fit index (CFI), average absolute standardized residuals (res.), and statistical significance of factor loadings and factor variances were considered in evaluating the model fit. Values of NNFI and CFI greater than .90 and average residuals less than .10 generally represent acceptable model fit (Kline, 1998) .
Initial 2 ϫ 2 models with all 23 items loading on their hypothesized factors were associated with unsatisfactory fit in all age groups with values of NNFI and CFI ranging between .80 and .85. Although all factor loadings, factor variances, and error variances were statistically significant at p Ͻ .05, several items had loadings not substantial enough in magnitude, suggesting that they were not effective indicators of their respective latent variables. Therefore, items with standardized factor loadings smaller than .40 were removed from further analyses. One to two items were excluded from each achievement goal scale in each age group, except for the youngest age group, for Middle school: Grades 7-9 (n ϭ 500) Note. Coefficients for the lower elementary school sample below diagonal; coefficients for the middle elementary school sample above diagonal. Gender was coded as 1 ϭ boy and 2 ϭ girl. Math performance scores were teacher ratings on a scale of 1 (below average), 2 (average), and 3 (above average). Coefficients greater than .14 in absolute value are statistically significant at p Ͻ .05.
which three items had to be removed from the masteryavoidance scale. The Appendix presents factor loadings from the final four-factor model for each age group. As Table 4 shows, the revised four-factor model based on the 2 ϫ 2 framework (i.e., Model A) turned out to be a satisfactory approximation of the empirical data in all but the youngest age group, for which the model fit was marginal at best (NNFI ϭ .85, CFI ϭ .88, res. ϭ .05). Modification indexes suggested correlating some of the error terms in each age group, which would significantly improve the model fit. When a maximum of five correlated error paths were added across the age groups, Model A was able to generate satisfactory goodness-of-fit indexes in all samples. Although the number of the correlated uniquenesses was not large, and most of them were justifiable from either a conceptual (e.g., identical wording) or a practical standpoint (e.g., adjacent items on the survey), I do not discuss the results from these correlated uniqueness models here, to avoid any possibility of making an erroneous judgment regarding the best-fitting model because of sample-specific characteristics. Therefore, on the basis of the results from Model A with no correlated uniqueness, the four-factor model was deemed an adequate representation of the achievement goal pattern for all but the youngest age group.
Goal trichotomy was tested next with different combinations of achievement goal factors. Table 4 presents fit indexes of these threefactor models. The first two trichotomous models emphasized the goal definition dimension, specifying either a single mastery or a single performance goal factor without distinguishing its approach and avoidance components. Model TA hypothesized a single mastery goal factor with separate performance-approach and performanceavoidance goals. It did not fit the data well in any of the age groups. Model TB hypothesized a single performance goal factor with independent mastery-approach and mastery-avoidance goals. This model demonstrated reasonable fit with the middle elementary school data (NNFI ϭ .89, CFI ϭ .91, res. ϭ .05).
The remaining two three-factor models emphasized the goal valence dimension. Model TC specified a single approach goal factor by merging mastery-approach and performance-approach goals, whereas Model TD hypothesized a single avoidance goal factor by merging mastery-avoidance and performance-avoidance goals. Model TC with a single approach goal and separate mastery-avoidance and performance-avoidance goals again displayed marginally satisfactory fit for the middle elementary school grades (NNFI ϭ .89, CFI ϭ .91, res. ϭ .05). Model TD, specifying a single avoidance goal factor with mastery-approach and performance-approach goals separated, did not fit the data well in any of the age groups. Therefore, none of the models based on goal trichotomy was able to illustrate the data pattern as well as those based on the 2 ϫ 2 framework.
Still, the results from the series of trichotomous models associated with the youngest sample deserve some further attention. With an exception of Model TA that displayed substantially poorer fit (NNFI ϭ .77, CFI ϭ .80, res. ϭ .06), compared with that of Model A (NNFI ϭ .85, CFI ϭ .88, res. ϭ .05), the rest of the three-factor models demonstrated fit indexes that did not deteriorate much from those of Model A (NNFI ϭ .85, CFI ϭ .87, res. ϭ .05 for Model TB; NNFI ϭ .83, CFI ϭ .85, res. ϭ .06 for Model TC; NNFI ϭ .84, CFI ϭ .87, res. ϭ .05 for Model TD). The set of results indicate that the children in this youngest group did not make sufficient distinction between the two performance, the two approach, or the two avoidance goals, respectively. In particular, Model TC, which merged masteryapproach and performance-approach goals into a single "approach" factor, exhibited fit indexes that were only slightly below the acceptable cutoff values in all elementary school samples. This is intriguing because the fit of the same model worsened considerably in the middle school sample.
Models based on goal dichotomy by the goal definition (i.e., Model DA) or the goal valence dimension only (i.e., Model DB) did not fit the response pattern of any age group that participated in this study. Finally, goal unidimensionality was tested by specifying a single goal factor, presumed to create variations in students' responses to all achievement goal items. This model, too, failed to depict the empirical data to a sufficient degree across all age groups. lower elementary school grade sample to an adequate degree, it was nonetheless regarded as the best empirical representation among the models tested for this youngest group, because satisfactory model fit was achievable with correlated uniquenesses. The correlation coefficients between any two achievement goal factors in the present study tended to decrease in magnitude as the age of the samples increased. None of the achievement goal correlation in the middle elementary, upper elementary, and middle school samples appeared so high as to pose a threat to discriminant validity of the goal factors (s Յ .67). In contrast, several correlation coefficients at the lower elementary school grades were quite large. Specifically, performance-approach and performance-avoidance ( ϭ .88), mastery- Note. Mapp ϭ mastery-approach; Papp ϭ performance-approach; Pavd ϭ performance-avoidance; Mavd ϭ mastery-avoidance; ns ϭ statistically nonsignificant at p Ͻ .05. Correlation coefficients are from Model A.
approach and performance-approach ( ϭ .81), and masteryavoidance and performance-avoidance goals ( ϭ .87) of this youngest elementary school sample were highly correlated, indicating the children in Grades 1 and 2 in the present study did not differentiate these achievement goals as clearly as did their older counterparts. These results are consistent with an earlier observation that the overall fits of the three trichotomous models, Models TB, TC, and TD, respectively, were generally acceptable in the youngest age group. On average, the correlation coefficients obtained in the present study with elementary and middle school students were larger than those reported by Elliot and McGregor (2001) with college students, except for those between mastery-approach and masteryavoidance goals. The performance-approach and the masteryavoidance goal factors also demonstrated sizeable correlation across the age groups, especially at the lower elementary school grades ( ϭ .83).
Testing Age-Related Differences in the Strengths of Achievement Goal Endorsement
A MANOVA was run on the set of four achievement goals with age group and gender as between-subjects factors. I used Pillai's trace instead of Wilks's lambda to determine multivariate significance, because the assumption of homogeneity of covariance matrices was not met according to the Box's M test (Stevens, 1992; Tabachnick & Fidell, 2001) . Statistically significant differences existed by age group, F(12, 3411) ϭ 45.30, p Ͻ .001 (partial 2 ϭ .14) but not gender. The interaction between age group and gender was significant, F(12, 3411) ϭ 2.15, p Ͻ .05 (partial 2 ϭ .01). Table 6 reports the mean achievement goal scores used in the MANOVA and subsequent paired-samples t tests. These values were computed with a smaller number of items, as determined in the preceding CFA (see Appendix) and, hence, differ somewhat from those reported in Table 1 . However, the results were almost identical, regardless of whether all 23 items or only those with substantial factor loadings were included in the analyses.
Tests of between-subjects effects detected statistically significant age-related differences on all four achievement goals, F(3, 1138) ϭ 106.71, p Ͻ .001 (partial 2 ϭ .22) for mastery-approach; F(3, 1138) ϭ 17.84, p Ͻ .001 (partial 2 ϭ .05) for performanceapproach; F(3, 1138) ϭ 99.05, p Ͻ .001 (partial 2 ϭ .21) for performance-avoidance; and F(3, 1138) ϭ 12.96, p Ͻ .001 (partial 2 ϭ .03) for mastery-avoidance goals. The post hoc Scheffé procedures at p Ͻ .001 revealed that the mean mastery-approach goal score of the lower elementary school grades (M ϭ 4.36) was statistically higher than that of the middle elementary school grades (M ϭ 3.95), which, in turn, was statistically higher than those of the upper elementary (M ϭ 3.46) and the middle school samples (M ϭ 3.22). The mastery-approach goal scores of the latter two older age groups were not statistically different. The same pattern held with regard to the performance-avoidance goal. The mean performanceavoidance goal score was the highest in the lower elementary school grades (M ϭ 3.59), next highest in the middle elementary school grades (M ϭ 2.92), and lowest in the upper elementary (M ϭ 2.43) and the middle school samples (M ϭ 2.27). The scores of the latter two groups did not differ from each other.
In terms of the performance-approach goal, only the mean score of the youngest group was statistically different from that of the oldest group in the present study. The performance-approach goal score of the students in Grades 1 and 2 (M ϭ 3.92) was statistically higher than that of the middle school students (M ϭ 3.41). The mean mastery-avoidance goal score was the highest among the students in the middle elementary school grades (M ϭ 3.32), which was statistically higher than those of the upper elementary (M ϭ 2.81) and the middle school samples (M ϭ 2.88). It is noteworthy that there was no statistically significant difference in any of the mean achievement goal scores between the upper elementary and the middle school samples.
The Age Group ϫ Gender interaction was significant only on the mastery-approach goal. The mean mastery-approach goal score of the boys decreased as the age of the samples increased but leveled out between the upper elementary (M ϭ 3.48) and the middle school years (M ϭ 3.42). In contrast, the mean mastery-approach goal score of the girls continued to decrease as the age of the samples increased from the lower elementary school grades to the middle school years.
It is difficult to claim that the differences between the age groups reported so far entirely represent actual variations in achievement goal endorsement, because the younger groups tended to provide higher achievement goal ratings than did the older groups, regardless of the goal valence or the goal definition. The group differences likely owe to not only genuine changes in the strength of each achievement goal by age but also general developmental characteristics in survey responding. To probe whether the students at different grade levels endorsed a particular achievement goal more strongly than they did others, I performed multiple paired-samples t tests at p Ͻ .001 for all possible pairs of achievement goals within each age group.
All paired comparisons proved statistically significant. Table 6 presents the summary. The students in the two younger age groups Note. Mapp ϭ mastery-approach; Papp ϭ performance-approach; Pavd ϭ performance-avoidance; Mavd ϭ mastery-avoidance. Different subscripts denote a statistically significant difference within each column at p Ͻ .001.
(i.e., Grades 1-4) expressed the strongest agreement with the mastery-approach goal items, followed by the performance-approach goal items. The two avoidance goals received either the lowest or the second lowest ratings in these two younger samples. In comparison, the students in the two older age groups, the upper elementary and the middle school samples (i.e., Grades 5-9), provided the highest endorsement ratings on the performance-approach goal items, followed by the mastery-approach, the mastery-avoidance, and the performance-avoidance goal items in the same descending order.
Testing Relationships of Achievement Goals With Other Constructs
A full CFA model with all latent variables, including the four achievement goal factors identified from Model A in previous CFAs, was fitted to the data within each age group. CFA was deemed a more appropriate strategy than structural equation modeling for testing achievement goal relationships, because either insufficient or contradictory theoretical accounts exist at present regarding temporal and causal predominance among the variables. In these CFA models, uniquenesses of several indicators were allowed to covary, as the objective was no longer testing the validity of a particular structure, and obtaining unbiased construct relations was deemed more important. To minimize chance findings, only those theoretically or empirically justifiable and projecting significant drops in chi-square values at p Ͻ .001 were incorporated. A vast majority of the correlated uniquenesses were between items that contained the same phrase or successively appeared on the survey. The cognitive and selfregulatory strategy use variables in the middle school sample were respecified as a single latent variable, because the students did not distinguish between these two strategy use variables ( ϭ .96).
The final CFA models were able to reproduce the data to satisfactory degrees in all age groups, 2 (187, N ϭ 214) ϭ 269. (940, N ϭ 500) ϭ 1,554.84, p Ͻ .001 (NNFI ϭ .90, CFI ϭ .91, res. ϭ .04) for the middle school sample. Table 7 presents correlation coefficients among the latent variables.
A mastery-approach goal exhibited strong positive correlation with self-efficacy, which proved to be statistically significant in all age groups, with the coefficients ranging between .58 and .86. It demonstrated negative correlation with help-seeking avoidance with the coefficient being statistically significant only in the middle school sample ( ϭ Ϫ.22). There was no significant correlation between a mastery-approach goal and anxiety. A mastery-approach goal also significantly and positively correlated with strategy use in the middle school sample ( ϭ .65), as well as math performance in the upper elementary ( ϭ .28) and the middle school samples ( ϭ .40).
A performance-approach goal displayed a correlation coefficient of unity with self-efficacy in the lower elementary school sample, which indicates that the children in this youngest age group did not distinguish their responses toward these two variables. In fact, the responses of these young children correlated very strongly across all variables assessed in the present study, including achievement goals. Math self-efficacy hence demonstrated strong positive correlation with all achievement goals for this youngest group, with the coefficients being noticeably larger when the achievement goals were of positive (s ϭ .73 and 1.00 with a mastery-approach and a performance-approach goal, respectively), rather than negative valence (s ϭ .55 and .42 with a performance-avoidance and a mastery-avoidance goal, respectively).
Whereas a performance-approach goal did not correlate significantly with help-seeking avoidance, it correlated significantly and Note. ns ϭ statistically non-significant at p Ͻ .05. Correlation coefficients are from the 2 ϫ 2 achievement goal CFA models to which all latent variables were added. Correlated uniquenesses were allowed. a Teacher ratings for elementary school students; final exam scores for middle school students.
positively with anxiety (s ϭ .24 and .35 in the upper elementary and the middle school samples, respectively). It also correlated positively with strategy use ( ϭ .48), although this coefficient was smaller in magnitude compared with the one between a mastery goal and strategy use. Math performance scores correlated positively with a performance-approach goal in the lower elementary and the middle school samples (both s ϭ .19).
With an exception of its positive correlation with self-efficacy in the youngest age group, a performance-avoidance goal demonstrated nonsignificant to negative associations with adaptive variables and strong positive associations with maladaptive variables. Specifically, it did not correlate significantly with self-efficacy, again except for the students in the lower elementary school grades, or strategy use but correlated negatively with math performance in the upper elementary ( ϭ Ϫ.17) and the middle school samples ( ϭ Ϫ.18). Instead, a performance-avoidance goal correlated positively with help-seeking avoidance (.16 Յ s Յ .47) in the middle elementary, the upper elementary, and the middle school samples and anxiety (s ϭ .64 and .39) in the two oldest samples in the present research.
A mastery-avoidance goal displayed relationships that were, on the whole, most similar to those associated with a performanceavoidance goal, yet different from those on some important aspects. Its mostly nonsignificant correlations with self-efficacy and strong positive correlation with anxiety (s ϭ .84 and .67) are analogous to the pattern associated with a performance-avoidance goal. However, the positive correlations with help-seeking avoidance and negative correlation with math performance in the two older samples of a mastery-avoidance goal were weaker in magnitude, compared with those of a performance-avoidance goal. A masteryavoidance goal's relationships with these variables were thus largely nonsignificant, except in the upper elementary school sample, with regard to help-seeking avoidance ( ϭ .23), and the middle elementary school sample, with regard to math performance ( ϭ Ϫ.23). It is interesting to note that a mastery-avoidance goal demonstrated significant positive correlation with strategy use ( ϭ .31), as did mastery-approach and performance-approach goals, although this correlation was the weakest in size among the three.
Finally, among all the variables assessed in the present study, math self-efficacy was the only variable that displayed an unwavering significant relationship with math performance in all age groups. The correlation between self-efficacy and performance tended to become stronger as the students became older, with the coefficients of .21, .35, .34, and .51 in the lower elementary, the middle elementary, the upper elementary, and the middle school samples, respectively.
Discussion
Validity of the 2 ϫ 2 Achievement Goal Framework for School-Aged Children
The present results provided empirical support for the 2 ϫ 2 achievement goal framework proposed by Elliot (1999) and Pintrich (2000) , at least for the Korean children and adolescents in Grades 3-9 that participated in this research. When models hypothesizing a different set of achievement goals were pitted against each other, the one that differentiated achievement goals by both the valence of achievement striving and the definition of competence best described these students' response pattern to the achievement goal survey. This study is one of the few that involved school-aged children and adolescents, unlike most existing studies on the 2 ϫ 2 framework that relied upon college samples. Therefore, it is an important finding that the children as young as third graders in elementary schools did make some distinctions between the different purposes they might try to fulfill when engaging in achievement-related behaviors in math and the different criteria they might use for judging their math competence, when asked to do so.
Several developmental trends are worthy of note. Younger children did not make as clear differentiation of the multiple achievement goals as did their older counterparts. Whereas only the four-goal model adequately described the achievement goal responses of the Korean middle school students (i.e., roughly equivalent to U.S. Grades 7-9), some of the models with fewer numbers of achievement goals were able to illustrate the achievement goal patterns of the younger children to reasonable degrees. In particular, the three-factor model specifying a single approach goal without splitting it into mastery-approach and performance-approach components displayed fit indexes almost comparable to those of the four-factor model in the elementary school samples. In fact, this model was able to reproduce the elementary school children's achievement goal responses to satisfactory levels when correlated uniquenesses were allowed.
These results are consistent with the supposition that young children would more clearly distinguish between situations of potential successes and those of potential failures than they would success situations defined by different types of competence. Young children, who have not yet fully grasped the meaning of normative competence (Nicholls, 1984; Ruble et al., 1980; Stipek & Mac Iver, 1989) , would find it more challenging to tell apart successes achieved by task mastery and those defined by relative superiority.
However, one finding is in seeming conflict with these otherwise plausible conjectures. The trichotomous model proposing a single performance goal without bifurcating it into its approach and avoidance components also exhibited decent fit to the achievement goal responses of the elementary school children. This model, too, was able to illustrate the data satisfactorily when correlated uniquenesses were introduced. Although the positive correlation between performance-approach and performanceavoidance goals has been a consistent finding in the literature (Bong, 2001; Elliot & Church, 1997; Middleton & Midgley, 1997; Skaalvik, 1997) , the correlation was never as strong as to be near identity. Considering that middle school students had been the youngest participants in previous studies, and the single-performance-goal model demonstrated good fit only in the elementary school samples in the present study, it seems safe to conclude that this finding has to do with the age of the respondents.
Elliot, Conroy, and their colleagues suggested that individual temperament or personality disposition plays an important role in guiding individuals to certain types of achievement goals. Fear of failure repeatedly emerged as a common antecedent of both performance-approach and performance-avoidance goals in their research (Conroy & Elliot, 2004; Conroy, Elliot, & Hofer, 2003; Elliot & Church, 1997; Elliot & McGregor, 2001) . In another study, approach temperament consisted of extraversion, positive emotionality, and behavioral activation predicted masteryapproach and performance-approach goals, whereas avoidance temperament consisted of neuroticism, negative emotionality, and behavioral inhibition predicted performance-approach and performance-avoidance goals . Because a per-formance-approach goal is jointly determined by both approach and avoidance temperaments, it is not surprising that a single "performance" factor was able to encapsulate both the approach and the avoidance tendencies to a certain extent.
Still, this does not explain why the performance-approach and the performance-avoidance goals should display particularly strong correlation among younger children. Two speculations are offered. First, older students are presumed to have stored sufficient success and failure experiences in their self-schema. This achievement history is believed to guide them to either approach or avoidance paths in given achievement situations. Young children, with only limited amount of such information at their disposal, might be swayed more strongly by personality factors when it comes to adopting an achievement goal. The two performance goals originating from similar personality disposition thus correlate more strongly with each other.
Second, younger children's motivation is more heavily affected by desire to please significant adults, such as parents, than is older children's motivation (Mac Iver, Stipek, & Daniels, 1991) . Asian students, Korean students included, are further known for their keen interest in others' evaluations and reactions toward them, as well as their willingness to conform to the norm in their social network (Markus & Kitayama, 1991; Oishi & Diener, 2001 ). Both performance goals, as assessed in this study, are largely made up of two components: validation of competence and normative comparison of ability. The eagerness of young Korean children to satisfy their parents and teachers and have their ability validated would render the two performance goals to covary more strongly with each other among this population. Whether performance goals operationalized in different ways (e.g., outcome goals, see Grant & Dweck, 2003) should also exhibit this developmental pattern remains to be seen.
Age-Related Variations in the Strengths of Achievement Goals
A mastery-approach goal was most strongly endorsed by the youngest group of children in this study as the primary reason for doing math work. However, these young children also expressed stronger endorsements to all other achievement goals, compared with their older counterparts. On one hand, it seems most reasonable to view these between-group differences as a consequence of young children's tendency to provide higher ratings on survey items, rather than authentic differences in the strengths of each achievement goal across the age groups. On the other hand, within-group comparisons of the achievement goal strengths should be able to shed light on the developmental trends in achievement goal adoption, as everyone within each age group would have been exposed to similar agespecific extraneous factors.
The results from the within-group comparisons supported the hypotheses generated on the basis of developmental research. Specifically, the younger children in Grades 1-4 in the present study indicated that they pursued a mastery-approach goal most strongly, followed by a performance-approach goal. The two avoidance goals received significantly lower average ratings than did the two approach goals. Because young children subscribe to an incremental theory of intelligence (Dweck & Leggett, 1988) , evaluate their own competence in more absolute than normative terms (Harter, 1975 (Harter, , 1998 Ruble et al., 1980) , and tend to function in learning environments that emphasize task mastery over comparative superiority (Eccles et al., 1993) , a mastery-approach goal would best represent the reasons why they engage in achievement behaviors in school. It also makes sense that a performance-approach goal received the next highest ratings from these young children, given their tendency to appraise most achievement situations as appetitive rather than aversive (Stipek & Mac Iver, 1989) .
In contrast to the younger children, the two older groups of students in Grades 5-9 rated the performance-approach goal the highest. This shift is noteworthy because it emerged despite the typical tendency of respondents to express the strongest agreement to mastery-approach goal items out of self-enhancement and impression-management concerns (Day, Radosevich, & Chasteen, 2003) . Respondents are also not willing to admit the degree to which they rely on social comparison for evaluating their own competence because of their apprehensions about social desirability (Harter et al., 1992) . The strongest endorsement ratings for the performance-approach goal by the students in the upper elementary and the middle school grades thus indicate a quite substantial difference in the degree to which these students preferred a performance-approach goal to the other achievement goals.
Upper elementary school grades in the present study refer to Grades 5 and 6. Fifth graders in Korean elementary school are 10 to 11 years of age, depending on their birth month. Researchers proposed that it is around these ages that children begin to acquire differentiated conceptions of ability (Nicholls, 1984; Stipek & Mac Iver, 1989 ) and use social comparative information for evaluating the quality of their work (Butler, 1989; Ruble et al., 1980) . It is also during these last 2 years of elementary school that competition with peers and relative ability concerns gradually rise to the surface in Korean schools. When students enter middle school, they encounter a considerably more heavily ability-focused learning environment, the same way U.S. students do (Eccles et al., 1993; Stipek & Mac Iver, 1989) . It may be of no surprise, therefore, that the stronger and more ubiquitous focus on ability and grades in the upper elementary and the middle school environments materialized as stronger personal performance-approach goals for these students (Ames & Archer, 1988; Harter et al., 1992; Midgley et al., 1995) .
Age-Related Variations in the Associations of Achievement Goals
With few exceptions, the results are generally consistent with the literature and across the current age groups on the adaptive nature of a mastery-approach goal and the maladaptive nature of a performance-avoidance goal. A mastery-approach goal correlated positively with self-efficacy, strategy use, and performance in math and negatively with help-seeking avoidance and anxiety. A performance-avoidance goal showed almost a mirror pattern of relationships to those of a mastery-approach goal. A performanceapproach goal showed mixed relationships with positive and negative motivational variables, with significant relationship with math performance in only the middle school sample.
So far, age-related differences in the differentiation and the strengths of achievement goals indicate that clear differences exist between the two younger and the two older groups of students participating in this research. The finding that a performanceapproach goal starts predicting students' math performance from the middle school years is especially intriguing. It indicates that the adaptive nature of a performance-approach goal, advocated by the revised goal theorists (Harackiewicz, Barron, Pintrich, Elliot, & Thrash, 2002) and demonstrated repeatedly among college students (e.g., Harackiewicz, Barron, Tauer, Carter, & Elliot, 2000; Harackiewicz, Barron, Tauer, & Elliot, 2002) , might begin to set in motion only after children learn to recognize and appreciate the potential benefits of achieving success with less effort and only in environments where outperforming peers gets rewarded in the form of better grades.
More interesting, it is also during the middle school years that the relatively more positive quality of a mastery-approach goal, compared with that of a performance-approach goal, became more evident. Urdan and Midgley (2003) argued that what may be of greater consequence for students' motivation in school is the positive impact of a mastery focus in the learning environment than the negative impact of an ability focus. The current results seem to support their claim and extend it by suggesting that personal mastery-approach goals may be particularly conducive in cutting down potential maladaptive tendencies, such as helpseeking avoidance and test anxiety, among early adolescents in a performance-oriented learning environment. Analogous results were reported in Conroy and Elliot (2004) with undergraduate students in a large university. The participants responded to fear of failure and achievement goal surveys four times throughout physical activity courses, with successive testing conducted after 2 days (T 2 ), 1 week (T 3 ), and 3 weeks (T 4 ), following an initial testing (T 1 ). Contrary to the researchers' theoretical predictions, a mastery-approach goal assessed at T 3 appeared as a negative antecedent of fear of failure at T 4 . As the investigators noted, this relationship was significant only between the third and the fourth measurements and was quite negligible in magnitude. Such limitations notwithstanding, the researchers acknowledged that a mastery-approach goal might serve a protective and "developmentally adaptive" function of inhibiting unpleasant self-conscious emotions such as shame, which eventuate in fear of failure.
The present results with much younger children and adolescents correspondingly suggest that, although the relationships of their mastery-approach and performance-approach goals with positive psychological and behavioral outcomes may look similar at first glance, it is the mastery-approach goal that provides a stronger protective shield or "psychological armor" that helps them ward off harmful thoughts and affects. Moreover, this phenomenon appears to play out more vividly among students who are confronted with heavily competitive and ability-focused learning environments (see also Turner et al., 2002) .
In sum, the strong relationships consistently demonstrated by a performance-approach goal with a performance-avoidance goal, as well as a host of unhealthy variables such as anxiety (Bong, 2005; Bong & Kim, 2006; Conroy et al., 2003; Elliot & Church, 1997; Elliot & McGregor, 2001; Middleton & Midgley, 1997; Midgley & Urdan, 2001; Ross et al., 2002) , once again highlight the critical importance of providing mastery-oriented learning environments to school-aged children and adolescents. This conclusion appears highly justifiable, given the tight relationships between school and classroom goal structures and students' personal achievement goals (Church et al., 2001; Midgley et al., 1995; Roeser et al., 1996; Turner et al., 2002; Wolters, 2004) and the particularly devastating impact of ability-oriented learning environments on students with low perceived competence (Dweck, 1986; Elliott & Dweck, 1988; Jagacinski et al., 2001) .
Case for the Mastery-Avoidance Achievement Goal
The present research was set out to test, among other things, whether a mastery-avoidance goal should be considered as a part of legitimate representations of school-aged children's underlying motives in achievement situations. As discussed earlier, the results from confirmatory factor analyses supported empirical independence of a mastery-avoidance goal, as the four-goal model best described the achievement goal responses of all age groups. The mastery-avoidance goal factor so identified, however, did not covary much with variables of either adaptive or maladaptive nature. On the whole, the results from the present investigation seem to support Elliot and McGregor's (2001) contention regarding the motivational quality of a mastery-avoidance goal. Whereas students with stronger performance-avoidance goals clearly felt more anxious, demonstrated stronger tendencies to avoid seeking necessary help, and performed more poorly in math, those with stronger mastery-avoidance goals did not always follow this maladaptive pattern. In particular, as students reported stronger mastery-avoidance goals, they also reported greater use of cognitive and self-regulatory strategies in math.
Nevertheless, there still remain unresolved questions on the exact makeup of a mastery-avoidance goal. The strong positive correlation between mastery-avoidance and performance-approach goals observed in previous studies (Conroy et al., 2003; Elliot & McGregor, 2001, Study 1; Finney et al., 2004) turned up again in this investigation, despite the fact they share neither the goal valence nor the goal definition. The mastery-avoidance goal also showed the strongest correlation with math anxiety, compared with the other achievement goals. Inclusion of such phrases as "I'm afraid," "I'm concerned," or "I worry" in the items might have contributed to this relationship. However, previous studies reported similar findings with college students in sport contexts. The mastery-avoidance goals of these students displayed stronger correlation with fear of failure than did their performance-avoidance goals. The differences in the magnitude of these correlation coefficients were slight yet reliable across multiple waves (Conroy & Elliot, 2004; Conroy et al., 2003) . These findings suggest that a mastery-avoidance goal may be more strongly guided by fear of failure than previously assumed.
Some have raised skepticism about the need for an additional achievement goal, such as the mastery-avoidance goal, when the exact meanings and definitions of existing goals have yet to be agreed upon (see, e.g., Brophy, 2005; Grant & Dweck, 2003) . The present results at least appear to justify additional research on the mastery-avoidance goal. The most pressing need appears to be elucidating what constitute the essential forbearers and outcomes of a mastery-avoidance goal. Further research on the nomological network of achievement goals should be able to clarify this.
Contributions, Limitations, and Future Directions
In this study, several achievement goal items that had been in use with U.S. students had to be dropped because they failed to demonstrate adequate loadings on their respective latent goal variables. Some of these items are judged to be not sufficiently pertinent to regular Korean classroom situations. For example, it would have been difficult for Korean children to fully identify with the statement, "I would feel really good if I were the only one who could answer the teachers' questions in my math class," because typical Korean classroom instruction is characterized by one-way communication from the teacher to the whole class (Bong, 2003; Bong & Kim, 2006) . Other reasons appear more developmental in nature. For instance, items with double negatives (e.g., "I'm afraid that I won't do my very best in my math class," "It is important to me 'not' to do my math work incorrectly") were excluded from analyses for the youngest group of children. Even so, it is unlikely that discrepancies in survey items were responsible for any of the main conclusions from the present investigation because the findings were generally consistent with the existing literature.
Pintrich (2003) posed seven important questions that need to be addressed in future motivation studies. Among those, this investigation provides some answers to the following two questions from an achievement goal perspective: "What motivates students in the classrooms?" and "How does motivation change and develop?" Unfortunately, the regulation of achievement goals, such as whether learners pursuing a certain achievement goal are more likely to turn to a different achievement goal when circumstances change, could not be tested in this study. There has been a proposal that students with a strong performance-approach goal would quickly switch to a performance-avoidance goal when they experience failure or when their learning environments become increasingly challenging (Bong, 2005; Brophy, 2005) . It is also possible that, as learners become highly familiar with given tasks, their initial interest toward the tasks may start to plummet. After a certain level of mastery is achieved, they may begin to pursue a different achievement goal.
The ultimate question, in the end, is how faithfully the achievement goal items portray the psychological reality of these young children and adolescents (Brophy, 2005) . Up until now, all supporting evidence for the mastery-avoidance goal has been confined to survey responses. Attempts to integrate self-report questionnaires with more naturalistic approaches, such as interviews and classroom observations (see, e.g., Turner et al., 2002) , thus appear particularly promising. It will be interesting to see if young children readily cite a masteryavoidance motive as the primary reason behind their achievement-oriented behaviors in the classroom. Note. Results are from the final 2 ϫ 2 CFA model (i.e., Model A) for each age group. Dashes indicate items removed from analyses because of factor loadings Ͻ .40. All remaining items formed the basis for all CFA models tested within each age group.
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